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On the Phenomenon of the "Radiant S])ectrum." 357 

The amended equation of Poiseuille thus becomes 

( )I ( 8v "° 1 i H + F)  ~ i 7rr4gclt ( H - - F )  
i 1 -  ~. v = H I 3#( t~+F)  ] 

8Valog~ F ~ ) 

V 
The apparent mean velocity v being equal to ~r~Y/~t it 

becomes more convenient for purposes of calculation to 
write it thus : 

q ? : -  - -  I-[----- 14" 
8Va log~ F 3~rat(I4 + F)3 log~ ~ 

XXXVI. On the Phenomenon of" the "Radia~t Spectrum" 
observed b S Sir ])avid Brewster. B S C. V. R A ~ ,  lli.A., 
Palit Professor of Pl~ysics in the Calcutta U~dverslt// *. 

I N a paper on "The Scattering of Light  in the Refractive 
Media of the Eye ,"  published in the Philosophical 

Magazine for l~ovember 1919 (p. 568), I discussed the 
explanation of the luminous effects observed when a small 
brilliant source of light is viewed directly by the eye against 
a dark background, and especially of the marked difference 
between the cases in which the source emits white light and 
highly monochromatic light respectively. In both cases the 
source appear~ to be surrounded by a diffraction-halo; but 
the structure o[ the halo is markedly different in appearance. 
In the former case, the sou)ce appears to shoot out streamers 
o£ light radiating from it in all directions, these streamers 
showing marked colour, ~md in fact appearing as elongated 
spectra in the outer parts of the halo. With  the mono- 
chromatic li;4ht-souree, on the other hand, the radiant 
structure of the halo is not observed~ and we have instead 
surrounding the iight,s~urce a halo showing dark and bright 
rings and exhibiting a finely mottled or granular appearance. 
I t  was pointed out in the paper that these effects are pre- 
cisely what might be expected on the hypothesis that the 
halo seen surrounding the source is due to the diffraction of 
light by a large number of particles of constant s ize--we-  
sumably the corneal corpuscles--present in the refractive 
media of the eye. The radiant structm'e of the halo in 

Communicated by the Author. Read before the Royal Society of 
Edinburg'h~ Nov. 7~ 1921. 

D
ow

nl
oa

de
d 

by
 [

E
C

U
 L

ib
ra

ri
es

] 
at

 1
0:

05
 3

0 
M

ar
ch

 2
01

6 



358 On the Phenomenon of the 'C,Radiant @oectrum." 

white light and its granular structure in highly mono- 
chromatic light is, on this view, due to the field of light 
diffracted by individual particles varying arbitrarily in 
intensity from point to point as the result of the mutual 
interference of the effects of the large number of snell 
particles. A closely analogous structure of the luminous 
field may be observed in diffraction-haloes obtained in other 
ways, e.g.  with the aid of a glass plate dusted with lyco- 
podimn powder through which a small distant source of 
light is viewed. 

The facts mentioned above provide a very simple exph,n- 
ation of a remarkable observation made long ago by Sir 
David Brewster, and communicated to the Royal 8ocie D" of 
Edinburgh (Proceedings, vi. p. 147 *;  see al:o Phil. Mag. 
September 1867), which has not up to now been satisfactorily 
accounted for, and to which my attention has been recentl i 
drawn by Dr. C. G. Knott  while I was on a visit to Edin- 
burgh. Brewster noticed that when a spectrmn of a small 
brilliant som'ee of ~hite light is formed, either by a prism 
or by diffraction, and viewed directly by the eye, a patch of 
light is seen lying in the continuation of the speetrmu w(,tl 
beyond its violet end and exhibiting streamers radiating 
from its centre. That this is a diffraction-effect is shown by 
the fact that a similar and even more striking effect may t;, 
observed in the diffraction-halo due to a glass plate dusted 
with lycopodium he]d together with a 60 ° glass prism before 
the eye, when a small distant source of white light is viewed 
through the combination. The prism disperses the image . f  
the source into a spectrum. I t  also disperses the diflraetio,~- 
halo, and since the diffraotion-rings arc of different size for 
the different wave-lengths and are sllifted to difl'ereut extents 
owing to the dispersive power of the prism, the achromatic 
centre of the halo is shifted laterally to a considerable 
extent, its new position generally lyin~ at a point much 
removed beyond the violet end of tho spectrum of the source 
itself. The elongated spectra which form the radi;tting 
streamers are rotated through various angles by the dispersion 
of the prism, being drawn out laterally on one sidu and shnt 
up or drawn together on the other side, and they th,,u 
appear to diverge from the shifted position of the aeln:on,atic 
centre of the halo, which, as remarked above, now lies well 
beyond the violet end of the spectrum of the source. Th, 
analogy between this effect and Brewster's phenomenon is 
so striking that there can be no doubt that the lalter is 
essentially of the same nature, the diffraction in this ease 
being due to the structures within the eye itself. 

* See also a brief note by Tail Proe. R. 8. E. ~i. p. 11~7. 
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